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Cancer AssociatedViruses of Man 

 Proven  
Certain  strains  of  papillomavirus (Papovaviridae) 
Epstein-Barr virus (Herpesviridae) 
Hepatitis B  virus (Hepadnaviridae) 
HTLV-I and –II (Retroviridae) 
Human herpes virus-8 (Herpesviridae) 
Merkel  cell  polyomavirus (MCV) 

 Suspect  
Hepatitis  C virus (Flaviviridae) 
Herpes simplex  virus (cofactor) (Herpesviridae) 
HIV-1 and -2 (Retroviridae) 
Polyomavirus (BKV, JCV) (Papovaviridae) 

 Possible  
Adenovirus (Adenoviridae) 

I virus oncogeni 



Examples of Licensed and Experimental Vaccines 

against Established or Putative Virus Cancers of Man 

 Licensed 

Hepatitis B (plasma-derived and recombinant) 

Adenovirus (live and killed) 

Papillomavirus  

 

 Experimental-Investigative 

Retrovirus 

  HIV-1 and -2                           AIDS 

  HTLV-1 and HTLV-2            Leukemia 

Epstein-Barr virus 

Hepatitis C 

 

Source: Modified from annals N.Y. Academy of Science 

























































 



FARMACO* TIPI HPV FORMULAZIONI DOSE/SCHEDULA COSTO (EURO)1 

Cervarix-GlaxoSmithKline 16 e 18 siringhe monodose 
da 0,5 ml2 

0,5 ml IM/3 dosi 
(0, 1 e 6 mesi) 

470,37 

Gardasil-Sanofi 6, 11, 16 e 18 siringhe monodose 
da 0,5 ml3 

0,5 ml IM/3 dosi 
(0, 2 e 6 mesi) 

514,92 

Gardasil 94 (Sanofi)  6, 11, 16, 18, 31, 
33, 45, 52 e 58 

0,5 ml IM/3 dosi 
(o, 2 e 6 mesi) 

n.d. 

*Possono essere disponibili altri medicinali contenenti gli stessi principi attivi. 
1. Farmaco ospedaliero esitabile. Costo all’ospedale per un ciclo vaccinale (3 dosi). 
2. Venduto in confezioni da 1 o 10 siringhe monodose preriempite. 
3. Venduto in confezioni da 1 siringa monodose preriempita. 
4. Il farmaco ha ricevuto il parere positivo del CHMP in data 26 marzo 2015; non disponibile in commercio 

in Italia. 

VACCINI PER L’HPV 











Long years of research were required for 

boosting the immune system to fight cancer. 

1890s -  Mixtures of dead bacteria were injected 

by William B. Coley into cancer patients to 

stimulate the immune system. 

1909 -  According to Paul Ehrlich the 

immune system may suppress tumor 

development. 



1960s – Both in animals and men neoplastic cell 

antigens stimulate the onset of specific humoral and 

cellular antibodies 

 

1972 - Immunogenecity of a soluble transplantation 

antigen from adenovirus 12  - induced tumor cells 

demostrated in inbred hamsters (PD-4). Ariel 

Hollinshead et al., Can. J. Microbiol 18;1365-1369. 

 



1975 – Discovery of Monoclonal 

Antibodies, highly specific 

immunological tools 

 

1980 – Mass-production of interferon, 

the immune-stimulating molecule, 

after inserting its coding gene into 

bacteria 



Therapeutic Vaccine Strategies (A) 

 

Tumor cells are removed from a patient 

and treated biochemically or irradiated. 

Then the extracts of the dead cancer cells 

are reinjceted, boosting the immune 

system to attack the tumor cell 

1983 – Tumor liberated protein (TLP) 

boosts the immune system’s cancer 

responsive capabilities. G. Tarro et al., 

Oncology 40:248-254 



1986 – Interferon is approved by the Food and 

Drug Administration (FDA) for the treatment of 

hairy cell leukemia  

1991 – TLP may have the potential to greatly 

improve the cure rate and/or serve as a lung 

cancer vaccine 



1997 – The FDA okays the first monoclonal 

antibody (MA) treatment against cancer (for 

non-Hodgkin’s lymphoma) 

 

1998 – The FDA approves the MA Herceptin for 

the treatment of metastatic breast cancer 



2002 – National Cancer Institute researchers prove 

that two kinds of immune cell – CD4+ T cells and 

CD8+ T cells-are required for the treatment 

against cancer.  

 

2002 – Detection of lower levels of TLP/antiTLP 

may be of clinical relevance (Tarro and Esposito). 

TLP as candidate marker for the early detection of 

NSCL cancer 





Therapeutic Vaccine Strategies (B) 

 

Tumor – associated antigens resulting from 

protein bits, or from synthesized peptides specific 

for the cancer tissue, can be used successfully as 

vaccine to mount a vigorous antitumor attack  

2009 – Development of a vaccine approach 

for therapeutical and preventive application 

(Giulio Tarro, J. Cell. Physiol. 221: 26-30) 



Basic Cellular Immune Response to Cancer 

 

The dendritic cell is an immune cell that presents 

specific antigens taken from a tumor cell to two 

other immune cells, the CD4+ and CD8+ cells. 

The CD4+ cell releases cytokine molecules that 

help to activate the CD8+ cells, prompting them 

to attack other cells with the same antigen 



Therapeutic Vaccine Strategies (C) 

 

The dendritic cells of a cancer patient are 

removed and loaded with antigens from the 

tumor. 

The dendritic cells grow outside the body and 

then are reinjected, triggering a powerful 

response by the T cells 

2010 – The FDA approves the first 

therapeutic cancer vaccine for advanced 

prostate cancer (Provenge). 





TLP AS A TUMOR – 
ASSOCIATED ANTIGEN 

• 55 KD PROTEIN OVEREXPRESSED IN LUNG 
TUMORS AND OTHER EPITHELIAL 
ADENOCARCINOMAS. 

 

• IMMUNOGENIC IN HUMAN AS EVIDENCED BY 
SERUM ANTIBODIES 

 







Fig. 1

Western Blot on A549 and H23 Cell Lines.

Two Exposures at Different Times of the Same Experiment

A549 A549





NSCLC STAGE I 
TISSUES 

POSITIVITY 
(%) 

NEGATIVITY 
(%) 

400 56.3 
(225/400) 

43.7 
(175/400) 

NORMAL LUNG  
TISSUES 

POSITIVITY 
(%) 

NEGATIVITY 
(%) 

400 0 
(0/400) 

100  
(400/400) 

ONCOLOGY                                                                                    
UBP 0011 DIAGNOSTIC 

TISSUE MICROARRAY PROFILE (a) 

(a) Carried out by William C. Hyun, Ph.D., at the University of California San 
Francisco, Cancer Center, Laboratory Cell Analysis.  



Fugure 1. Western blot with the antiserum anti-TLP and pre-serum in A549 cell. 



Figura 2. Western blot for PCA assay in A549 cell line. The antiserum was pre-incubated 
with the peptide RTNKEASI and then hybridized with A549 cell line (panel A). The 
antiserum was pre-incubated with water and then hybridized with A549 cell line (panel 
B). 



  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Figure 3. Western blot for the antiserum anti-TLP in A549 cell line, A549 cell culture 
supernatant (SPN) and MRC 5 human fibroblasts. 



Figure 4. Western blot analysis for the antiserum anti-TLP in Burkitt lymphoma (CA46), 
leukemia (HL60), breast cancer (MCF7), cervical carcinoma (Hela) and prostate cancer 
(PC3). 



Figure 5. ELISA test in lung cancer patients sera. The peptide RTNKEASI was 
immobilized into the well and then the reactivity of IgG from lung cancer sera samples 
(serum1-7) and healthy donors (HD) were determined. 



b) Construction of Ab libraries and selection against TLP peptide 



This protein band was identified as aldehyde 

dehydrogenase isoform 1A1 through mass 

spectrometry, revealing the molecular nature of 

at least one component of the previously 

described TLP complex.  

 

PCS 3rd International Lung Cancer Symposium  

7-8 April, 2017 Lisbon, Portugal 



a) TLP can be measured in the blood and tumor tissue of patients affected 

with cancer and therefore it can be used as a diagnostic tool also to 

monitor the patients response to theraphy. 

 

b) TLP can be used to stimulate the cells of the immune system for the 

treatment of lung cancer patients (or colon cancer patients) in order to 

prepare a defense against tumor cells that synthesize this protein. 

 

c) TLP can be used to develop a vaccine for the treatment of patients with 

lung or colon cancer and to prevent neoplastic disease in subjects at 

risk of developing cancer, through stimulation of the immune system 

by preparing an attack against cells that express this protein 



Immunotherapy Remains Top Cancer Advance, According To ASCO Report. 
 

MedPage Today (2/1, Bankhead, 97K) says, “The transformative effect of immunotherapy on 

cancer remained the top cancer advance for the second consecutive year, according to the 

American Society of Clinical Oncology (ASCO).” ASCO officials released the society’s 12th 

annual report, Clinical Cancer Advances 2017, “today during a meeting on Capitol Hill, where 

they made a pitch for continued – or increased – federal support for cancer research.” In 

addition to immunotherapy, “ASCO singled out three other areas of advancement,” which 

include precision medicine, liquid biopsies, and “physician-patient tools.” 

The ASCO Post (2/1) adds that “although Congress recently approved funding increases for 

the National Institutes of Health (NIH) and National Cancer Institute (NCI) for 2017, annual 

increases that keep pace with inflation are critical to build on the promising research results 

highlighted in the report.” 
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